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Description 

The oresent invention relates generally to polyvinyl alcohol compositions useful for making packaging 

famsand P he.t?ano^ 
* therein ha vino imoroved tensile strength and impact resistance when formed into films. 

^ M^«S^!5!-ilon. are known and useful for a variety of app.i c^JJ^ft 
polyvinyl alcohol films are used in packaging materials, such as granulated laundry detergent and 
KSnt pesticides and insecticides. Packages prepared from these films 

exoosure to the immediate surroundings and provide premeasured amounts of the packaged materials. 

to ^w iESiwoni are water soluble, and rapidly dissolved in hot water. Thus, packages 
with materials designed foV being slurried, dispensed or dissolved in water may be conveniently added to 
hot wTteTsuch as to the wash water of a washing machine when the package contains a laundry aid. As the 
package dissolves, the contents are dispensed. T u-, u=„» 

However, polyvinyl alcohol film are brittle at low temperatures and low relative hum.drt.es. They have 

75 thus not found wide commercial use as soluble films in packaging consumer products which may be stored 
under conditions conducive to package breakage prior to use. 

aTlSS 4,115,292, inventors Richardson et al., issued September 19, 1978 d.sclo ses packe* « 
detergent composition in polyvinyl alcohol films which are useful in automate dishwashers. U.S. Patent 
SSSilntor Albertjssued July 1, 1975 and U.S. Patent No. 4,155,971 inventor Wysong issued 

20 May 22, 1979. both disclose polyvinyl alcohol film-forming compositions which dissolve in cold watt r The 
foxier compositions are made from a polymer mixture of polyvinyl alcohol or polyvinyl PV™' J^."^" 
water-soluble plasticizer such as glycerol or polyethylene glycol. The latter discloses Po'^'^'^ 0 ' 
compositions including polyethylene glycol plasticizers which are said to impart enhanced resistance to 

package breakag^ on 2 , 09u ,603A, published July 14. 1982. inventor Sonenstein. discloses jater 
soluble films comprising a uniform or homogeneous blend of water soluble polyvinyl alcohol and 
polyacrylic acid. The compositions are said to have high rates of solubility in both cold and hot water and to 
be of reduced sensitivity to humidity. j_n.._«. 

Nevertheless, the known water-soluble polyvinyl alcohol films useful as packaging or delivery pouches 
30 have continued to present problems or brittleness at low temperatures and low relative humidities. 

Accordingly °t*! Tan object of the present invention to provide polyvinyl alcohol compositions which 
may be formed into films having greatly enhanced impact resistance at low temperatures and low relative 

hUm |t d isa 8 nother object that the inventive polyvinyl alcohol compositions be suitable for forming water 

35 soluble or dispersible films for non-aqueous liquids, such as detergents having substantially no free water, 
as well as for packaging granulated or pulverulent materials. 

The present invention relates to a self-supporting film characterised in that it comprises: 
a polymeric matrix, the polymeric matrix including polyvinyl alcohol and having a molecular weight 
from 10,000 to 100,000; and • 

40 a plurality of microdomains dispersed throughout the polymeric matrix and being at least partially 
incompatible with the polyvinyl alcohol, the microdomains being from 0.5 to 10 microns (x 10 m) in size, 
the microdomains consisting essentially of a rubbery material having a glass transition temperature of less 
than 0°C and being at least 3 wt % of the film, the polyvinyl alcohol of the polymenc matnx being in a 
weight ratio with respect to the plurality of microdomains of between 19:1 to 6:1. 

45 in one aspect of this invention, a sealed envelope comprises: , • , 

a self-supporting film, the film formed by a polymeric matrix comprising at least 50 wt % polyvinyl 
alcohol having a plurality of microdomains dispersed there throughout, the polyvinyl alcohol having a 
molecular weight of from 10.000 to 100,000. the plurality of microdomains consisting essentially of a 
rubbery material which is at least partially incompatible with the polyvinyl alcohol and has a glass 

so transition temperature of less than 0°C, the microdomains being at least 3 wt. % of the film and the 
polyvinyl alcohol of the polymeric matrix being in a weight ratio with respect to the plurality of 
microdomains of between 19:1 and 6:1. Such an envelope may contain a liquid detergent which has 
substantially no free water. 

In another aspect of the present invention, an aqueous polymer composition castable as a thin, seit- 

ss supporting film comprises: . . . . „ 

a polyvinyl alcohol component and a rubber component, the polyvinyl alcohol component having a 

molecular weight from 10,000 to 100,000 and being 70% to 100% hydrolyzed, the rubber component 

having a glass transition temperature of less than 0°C and being at least partially incompatible when cast in 

film form with the polyvinyl alcohol component; and 
eo an aqueous solution in which the polyvinyl alcohol component and the rubber component are 

dispersed. 

In a further aspect, an article useful for treating fabrics comprises: 

a flexible pouch, the pouch being resistant to breakage at low temperature and low relative humidity, 
the pouch formed by a plastic phase and a rubber phase, the plastic phase including polyvinyl alcohol and 
65 being in an amount of from 70 wt % to 97 wt % of the pouch, the rubber phase being at least partially 
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incompatible with the ^^^ 

a laundering aid disposed within the pouch. invention ate resistant to breekege at 

, SnJ'frorn^mp^ 

to 100,000; and . thmuahout the polymeric matrix, the microdomains being from 

a plurality of microdomains aspersed *«^*^ JJ* a glass transition temperature of less than 
„ 0.5 to 10 microns (x 10-m) in size the, ™c™£™ns having £ g.a ^ ^ 



"^.SS 1 -*— * P""** ""*"" ^in 0 s rnoiecuierweightorfrorn 10.000 
" "Z2L, s n*be, soiuaon with the poiyvjny, -""J-"- *• ""*»' "' l *' n " 

conditions Polyvinyl alcohol film formation occurs * films vary in molecular weight 

« and degree of hydrolysis. For ^^^^^^^i^Str^A alcohol have been substituted 
35 are used. Hydrolysis is the percent ^ w"rt «-*Jt egroi^ ^ V,^ ^ 7 Y 0% up to 100 %. Thus, the term 

^Kother polymeric materials, pcly^a«»n ^STmonThous 3 domains of a polymer take 
«, |Tg). The glass transition temperature .s the ^P£g« £ "Srffnes S and rigidity. At temperature above 
4tSSnH SZS. ^S.iSS--*. occurs and the polymer becomes 

temperature a.one does not 
« polyvinyl alcohol readily absorbs water ^^^^SJ^SJEw relative humidity polyvinyl alochol 
Lists in preventing brittleness : However at g^g^TC £lvvM alcohol becomes britfe when 

along a plurality curve%. . n.-sticizers for polyvinyl alcohol. For example, 

A wide variety of materials are known ^ u ^ , J l 2^^ n ^ P h in known as useful to im0art 

* tl^^P^^^h^^ have been ^henet, ». 

. mm, and — » — such » 

heat or pressure after moistening. Ah^t iiWe^orw^ 

R<3 2 Illustrates a film in accoria^*e^2S^^^ 
microdomains, Q Lphase separated; "f* . ^^^ ^ 
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The microdomains in accordance with compositions of the invention have a glass transition 
temp^^ 

microdomain material is rubbery. The discrete microdoma ru ; are ; generally ^J^^ n ^ ™™ J 
x 10" 5 m), more preferably between 0.5 to 2 microns <x 10 6 m), and most preferably 0.5 to 1 micron «x 

^""suitable rubbery materials for microdomains in accordance with the present 

dimethvlsiloxane (Tg=-123°C), polyethylene (Tg=-115°C), polyoxymethylene (Tg=-85 C), natural rubber 

P oly(ethy1ene oxide) {Tg^-erC), neoprene {To-gg' 
st?rene-butadiene copolymer {To— 4W). polypropylene (Tg=-20X), polyjvmyl fluoride) ^=-2^0) 
^(ZiWMene chloride) (Tg=-irC) and acrylate (Tg= from -18-C to -TO depending upon percent 
acid groups). Preferred rubbery materials are acrylate and styrene-butadiene copolymer. 

The rubbery material, or rubber component, will be at least 3 wt % of films in accordance jwth the 
present invention, more preferably from 5 wt % to 15 wt %, and most preferably 5 wt % to 10 wt A. . 
P The microdornains are dispersed in a polymeric matrix comprising at least 50 wt % polyvmy alcohol 
more preferably polyvinyl alcohol in an amount of from 70 wt % to 97 wt %. The polyvinyl alcohol 
Component of the polymeric matrix is preferably in a weight ratio with respect to the plurality of 
microdomains, or rubber component, of between 32:1 to 2.3:1, more preferably between 19:1 to 6.1 

Rims in accordance with the present invention may be prepared from aqueous polymer impositions 
comprising a polyvinyl alcohol component and a rubber component The polyvinyl alcohol component 
20 P re?erably 9 has a molecular weightfrom 10,000 to 50,000, and is 70% to 100% hydrolyz ed ^Where the films 
are desirably water soluble, or dispersible, then hydrolysis is preferably 80% to 90%. The rubber 
component {which forms the discrete microdomains in the film when cast) is at least partially incompatible 
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with the polyvinyl alcohol component . . 

It is believed that microdomains of the inventive films improve tensile strength and impact resistance, 
particularly at low temperatures and relative humidities, by permitting microscopic crazing or tne 
polymer matrix adjacent the microdomains when the films are subject to deformation. 

Aqueous polymer compositions in accordance with the invention may include dispersing agents, such 
as sorbitol, mannitol, dextran, glycerin, and one or more wetting agents, such as non-ionic surfactants or 

^ 'Example I, below, illustrates an aqueous polymer composition embodiment of the invention and the 
formation of a thin, self-supporting film cast therefrom. 

Example I 

The rubber component was provided by Carboset 515 (acrylate polymer having about 8% acid groups 
« before neutralization and a Tg of -18°C, available from B.F. Goodrich). 40 parts of the Carboset 515 were 
added with vigorous agitation to a solution containing 2.0 parts of concentrated ammonia (for 
neutralization of acid groups), 0.5 parts of non-ionic surfactant (Triton X— 114 available from Rohm and 
Haas Co.) and 57.5 parts of demineralized water. The Carboset 515 dissolved in about one hour with pH at 
7.7. The resultant rubber component solution was a clear, viscous syrup ( n = 600 cps/mPa.s at 20 rpm. No. 3 
40 spindle of a Brookfield viscometer). 

The polyvinyl alcohol component was provided by an 88% hydrolyzed, 10,000 molecular weight 
polymer from Aldrich Chemical Co. One part of non-ionic surfactant (Triton X— 114) was dissolved in 79 | 
parts of demineralized water and the solution heated to 80°C with agitation. Twenty parts of the polyvinyl 
alcohol were then added slowly in several portions to avoid particle agglomeration. The resultant polyvinyl 
alcohol solution was a clear, viscous syrup. ( n = 600 cps/mPa.s at 20 rpm, No. 3 spindle of a Brookfield 
viscometer). , , 

A dispersing solution was prepared by dissolving 50 parts of sorbitol in 50 parts of demineralized 

water. 

Two parts of the dispersing solution, 2.5 parts of the rubber component solution and 40 parts of the 
$o polyvinyl alcohol component solution were admixed with gentle stirring to avoid generating bubbles. The 
admixture la cloudy emulsion) was then cast as a 2.4 mil (-0.0061 cm) thick film on a glass plate and the 
film dried at about 50°C or above. 

The photomicrograph of FIG 2 was taken of a film prepared as just-described in Example I. This film 
embodiment will sometimes hereinafter be referred to as the "Example I embodiment", and is a preferred 

/^e^^bhVare lypTcaBy lu^ fdue to the phase se^ar^^ ^microdomains an<£ 
Matrix) and show two sets of glass transition temperatures.^ne^l attributable je 
camponenkor ^ otterjo ^ 

ptofrset'Th&'ii^^ relative humidity, but Is at •« ; :--tfgpifiaitfy^Mgher^ 

so terjiperature than the former. For example, differential scanning calorimetry of the Example \\ embodiment 
at a -heating rate of TC/pw. minute^conducted over a temperature range be^ and at ^ 

40% relative humidity, showed a tfl of between -31°Cto -21°C (attributable to the rubber componen^br 

In an analogous manner, other inventive film embodiments were prepared utilizing various rubber 
65 components to form the dispersed microdomains. For example, inventive, toughened polyvinyl alcohol 
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— 70°C, available from Rrestone Rubber Co.) ana wim k 

available from Rrestone Rubber Co.). ro | at ive humidities for films in accordance with 

ResSrtance to breakage at different temperature 8 and elatrv ^"Jj^ Table8 wa8 gathe red by 
the present invention are Illustrated by Tab e , r «n£JJ. «• ™ej met8 , dart of a fixed weight from 
testing at least ten samples o1 'the Exampe I ^, m r 8 °^ er | conditioned at specified R.H. and 

SS^SSwr- 



TABLE I 



height (cm) 
for rupture 
15.24 
15.24 
17.78 
38.10 
38.10 

37.8 70% >315 38.10 

For comparison. P o.yviny.a.coho.f r wHh P^ 

SSSTto M and at 4.4'C (Wt of 20%) th; > <^£™«£ J inventive films demonstrated 
films after falling from a height of about 10 cwjJJJJJ^ an a d , ow relative humidities with resoert to 
significantly improved impact ^ista" 08 8t "? w .^Stances of both the inventive films and the 
the comparison, polyvinyl alcohol films. The m P^ bo "'^ 
comparison films were similar at tempera^^^ 

t h. t ;%«^ 
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-17.8 


<20% 


55 


4.4 


20% 


55 


4.4 


35% 


120 


23.9 


50% 


>315 


32.2 


85% 


>400 


37.8 


70% 


>315 



30 



35 



40 



45 



BO 



55 



60 



65 



TeroD. (*C) 


R.H. 


dart wt.(q) 


4.4 


20% 


55 


4.4 


35% 


55 


23.9 


50% 


> 315 


32.2 


85% 


> 454 


37.8 


70% 


> 245 



TABLE II 

height (cm) 
for rupture 
20.32 
20.32 
38.10 
38.10 
38.10 



As illustrated by the data of Tabie ... above, the ^n/^ 

Seen exposed to detergent than without ^^^^^S^^lS^^ re ' ative hum!dity 
£n«^ 

on^nl^^ 
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different embodiments of the invention and of a comparison film (including plasticizer but no rubber 
component), all of which were tested for tensile strength and elongation. 

T^Lg III 
Tensile at Failure 

fp.s. i. /Iccr.sa.CTO" 1 ^ Elongation (%^ 

inventive film (a)* 4500/316.4 640 

inventive film (b)** 4300/302,3 700 

comparison film *** 2300/161.7 650 

* 85 wt.% polyvinyl alcohol component, 10 wt.% rubber component, 5 wt.% sorbitol; 
3.2 mil (-0.0081 cm) thickness 
** 76 wt% polyvinyl alcohol component, 10 wt.% rubber component, 10 wt./o 
sorbitol, 4 wt.% wetting agent (Triton X 114), 2.4 mil (-0.0061 cm) thickness 
*** 78 wt% polyvinyl alcohol, 8.8 wt.% sorbitol, 6 wt.% trimethylpropane, 6 wt.% 
20 glycerin, 1 wt% wetting agent (Triton X 114), 2.5 mil (-0.0064 cm) thickness 

As can be seen from the Table III data, above, a comparison polyvinyl alcohol film tested at the same 
temperature and relative humidity conditions had significantly less tensile strength and about the same 
percent elongation properties as the inventive film embodiments. 
25 Samples of the Example I embodiment were also studied for time to disperse and to dissolve by testing 
in a standard laundry solution (including Borate) at 21 .1°C. The films broke up and completely dissolved in 
less than 30 seconds. 
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Claims 

30 

— ^ 1. A self-supporting film characterised in that it comprises: 

a polymeric matrix, the polymeric matrix including polyvinyl alcohol and having a molecular weight 
from 10,000 to 100,000; and 

a plurality of microdomains dispersed throughout the polymeric matrix and being at least partially 
35 incompatible with the polyvinyl alcohol, the microdomains being from 0.5 to 10 microns (x 10~ 6 m) in size, 
the microdomains consisting essentially of a rubbery material having a glass transition temperature of less 
than 0°C and being at least 3 wt % of the film, the polyvinyl 8lcohol of the polymeric matrix being in a 
weight ratio with respect to the plurality of microdomains of between 19:1 to 6:1. 

2. A film as claimed in claim 1 wherein a thickness thereof is from 0.05 to 0.5 mm. 
40 3. A sealed envelope characterised in that it comprises: 

a self-supporting film, the film formed by a polymeric matrix comprising at least 50 wt % polyvinyl 
alcohol and having a plurality of microdomains dispersed there throughout the polyvinyl alcohol having a 
molecular weight of from 10,000 to 100,000, the plurality of microdomains consisting essentially of a 
rubbery material which is at least partially incompatible with the polyvinyl alcohol and has a glass 
45 transition temperature of less than 0°C, the microdomains being at least 3 wt % of the film and the polyvinyl 
alcohol of the polymeric matrix being in a weight ratio with respect to the plurality of microdomains of 
between 19:1 to 6:1. 

4. Afilm or envelope as claimed in any of claims 1 to 3 wherein the microdomains are from 5 wt % to 15 
wt % of the film. 

so 5. A film or envelope as claimed in any of claims 1 to 4 wherein substantially all of the microdomains 
are less than 10 microns (1 x 10~ 5 m) in size,. 

6. A film or envelop as claimed in claim 5 wherein at least most of the microdomains are from 0.5 to 2 
microns (x 10" 6 m) in size. 

7. A film or envelope as claimed in any of claims 1 to 6 wherein the rubbery material of the 
55 microdomains has a glass transition temperature of -18°C or less. 

8. An envelope as claimed in any of claims 3 to 7 containing a liquid detergent which has substantially 
no free water. 

9. An article useful for treating fabrics characterised in that It comprises: 

a flexible pouch, the pouch being resistant to breakage at low temperature and low relative humidity, 
60 the pouch formed. by a plastic phase and a rubber phase, the plastic phase including polyvinyl alcohol and 
being in an amount of from 70 wt % to 97 wt % of the pouch, the rubber phase being at least partially 
incompatible with the polyvinyl alcohol and having a glass transition temperature at or below -18°C and 
being in an amount of from at least 3 wt % to 30 wt % of the pouch, and the rubber phase being in a weight 
ratio with respect to the plastic phase of from 19:1 to 6:1; and 
& a laundering aid disposed within the pouch. 
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10. An envelope or article as claimed in any of claims 3 to 9 wherein: ^ ^ ^ % hydro|yzed . 

™ isoprene. 

<* c,aims 3 to 11 wherein a wa " of the enve,ope or pouch 

h3S ^aT^ of Cairns 3 to 12 wherein the envelope or pouch is soluble 

" or "W^^ as a thin - setf - supportinfl f,,m charactBrised in that il 

comprises: comDOnen t, the polyvinyl alcohol component having a 

a polyvinyl alcohol c° m P onent J"l n a / ub 5 e L^ m ^o% to 100% hydrolyzed, the rubber component 

"Ttpoly™. coo,p.s«lo„ as dalmed In Calm 14 »ha,a,n ft. aqueous so,u.l»n includes soH*>l. 
n»nntio? oSen. glycaHn. a wMUng .can, o- mixw-es thereof 

~?a« 

to 100,000; and ♦u M ,„hoiit the oolvmeric matrix, the microdomains being from 

„ ""SSSn, a polyvinyl alcohol soluaon. the polyvinyl alcohol having a molecular weigh, of from 10.000 
" 'Sin, a rubber s.lunon w»h the polyvinyl alcono, solution, th. rubber solution b»n a at leas. 

plurality of microdomains of between 19:1 to 6:1. 
Patentanspruche 

kulargewichtvon 10.00CT bis 1 0°-^ B h n at; " nd durcn dje po , ymere Matrix hindurch dispergiert sind und 
eine VIelzahl von Mikroberelchen, «e duron «■ poiy Mikrobereiche 0,5 

bezogen auf die VIelzahl der Mikrobereiche von rw.sch en 19.1 I m™™*^ 0(5 mm bet ragt " 
^XX^CnTaS 

aufweiet, wobei der Polyvinylalkohol em M ° ,ek " lar 9*™^ dasmindestensteilswe.se 
« Mikrobe eichen im wesentlichen aus einem ^^^^^i,,, 8 ls PC hat, die 
55 IdemPo.yviny.a.koho.unvertrag.ich^ 

Mikrobereiche wenigstens 3 Gew.-% des ™™ f"™ 1 " Mikrobereiche von zwischen 19:1 bis 6:1 vorl.egt 

- M T e ™roL^^ *• 

'^^SSW^nft'li^S^^S 6. dadurch getenn.eichna. M das 
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kautschukartige Material der Mikrobereiche eine GlasObergangstemperatur von -18»C oder weniger hat. 

8. Umschlag nach einem der Anspruche 3 bis 7, dadurch gekennzeichnet, daB er em flussiges 
Detergens, das im wesentlichen kein freies Wasser hat, enthalt 

9. Zur Behandlung von Stoffen verwendbarer Gegenstand, dadurch gekennzeichnet, daB er folgendes 

5 umfaBt: _ M 

einen flexiblen Beutel, wobei der Beutel gegenuber einem Bruch bei niedriger Temperatur und 
niedriger relativer Feuchtigkeit bestandig ist, wobei der Beutel aus einer Kunstoffphase und emer 
Kautschukphase gebildet ist, wobei die Kunstoffphase Polyvinylalkohol einschlieBt und in einer Menge von 
70 Gew.-% bis 97 Gew.-% des Beutels vorliegt, wobei die Kautschukphase mindestens teilweise mit dem 
10 Polyvinylalkohol unvertraglich ist und eine GlasObergangstemperatur von -18°C oder darunter hat und in 
einer Menge von mindestens 3 Gew.-% bis 30 Gew.-% des Beutels vorliegt und wobei die Kautschukphase 
im Gewichtsverhiltnis bezogen auf die Kunstoffphase von 19:1 bis 6:1 vorliegt; und 
ein innerhalbt des Beutels angeordnetes Waschhilfsmittel. 

10. Umschlag oder Gegenstand nach einem der Anspruche 3 bis 9, dadurch gekennzeichnet, daB der 
15 Polyvinylalkohol ein Molekulargewicht von 10.000 bis 100.000 hat und zu 70 bis 100% hydrolysiert ist. 

11. Umschlag oder Gegenstand nach einem der Anspruche 3 bis 10, dadurch gekennzeichnet, daB die 
Kautschukphase Polysiloxan, Polyethylen, Polyoxymethylen, Neopren, Isopren, Naturkautschuk, Acrylat, 
Styrol-Butadiencopolymeres, Poiyisobutylen, Polypropylen, Polyvinylfuorid, Polyvinylidenchlond oder 
Gemische davon umfaBt . 

20 12. Umschlag oder Gegenstand nach einem der Anspruche 3 bis 11, dadurch gekennzeichnet daB erne 
Wand des Umschlags oder des Beutels eine Dicke von 0,05 mm bis 0,5 mm hat 

13. Umschlag oder Gegenstand nach einem der Anspruche 3 bis 12, dadurch gekennzeichnet daB der 
Umschlag oder der Beutel in Wasser oder einer waBrigen Losung loslich oder dispergierbar ist 

14. WaBrige Polymermasse, die als dunner, selbsttragender Film gieBbar ist, dadurch gekennzeichnet 
2S daB ste foigendes umfaBt: . 

eine Polyvinylalkoholkomponente und eine Kautschukkomponente, wobei die 
Polyvinyialkoholkomponente ein Molekulargewicht von 10.000 bis 100.000 hat und zu 70 bis 100% 
hydrolysiert ist, wobei die Kautschukkomponente eine GlasObergangstemperatur von weniger als 0°C hat 
und, wenn sie in Filmform gegossen wird, mindestens teilweise mit der Polyvinylalkoholkomponente 
30 unvertraglich ist; und 

eine waBrige Losung, in der die Polyvinylalkoholkomponente und die Kautschukkomponente 

dispergiert sind. 

15. Polymermasse nach Anspruch 14, dadurch gekennzeichnet daB die wSBnge Losung Sorbit 
Mannit, Dextran, Glycerin, ein Befeuchtungsmittei oder Gemische davon enthalt 

35 16. Selbsttragender Film, dadurch gekennzeichnet daB er folgendes umfaBt: 

eine polymere Matrix, wobei die polymere Matrix Polyvinylalkohol mit einem Mokekulargewicht von 
10.000 bis 100.000 einschlieBt; und 

eine Vielzahl von Mikrobereichen, die durch die polymere Matrix hindurch dispergiert sind, wobei die 
Mikrobereiche einer GrdBe von 0,5 bis 10 Mikron (x 10" 6 m) haben, wobei die Mikrobereiche eine 
40 GlasObergangstemperatur von weniger als 0°C haben, wobei die Mikrobereiche mindestens 3 Gew.-% des 
Films ausmachen und wobei der Polyvinylalkohol der potymeren Matrix in einem GewichtsverhaTtnis 
bezogen auf die Vielzahl der Mikrobereiche von zwischen 19:1 bis 6:1 vorliegt 

17. Verfahren zur Erhohung der Zugfestigkeit von Polyvinylelkoholfilmen, dadurch gekennzeichnet, 

daB man - rt rt ™ u- 

46 eine Polyvinylalkohollosung vorsieht, wobei der Polyvinylalkohol ein Molekulargewicht von 10.000 bis 

100.000 hat; 

mit der Polyvinylalkohollosung eine Kautschuklosung vermischt, wobei die Kautschukldsung mit der 
Polyvinylalkohollosung mindestens teilweise unvertraglich ist; und 

das Gemisch in der Weise gieBt daB sich ein sebstragender Film bildet, bei dem dr Polyvinylalkohol 
so eine polymere Matrix gebildet hat und die Kautschuklosung eine Vielzahl von Mikrobereichen durch die 
polymere Matrix hindurch gebildet hat, wobei der Polyvinylalkohol der polymeren Matrix in einem 
Gewichtsverhiltnis bezogen auf die Vielzahl der Mikrobereiche von zwischen 19:1 bis 6:1 vorliegt. 



55 Revendications 

1. Une pellicula autoportante, caracte>isee ence qu'elle comprend: 

une matrice polymere, la matrice polymere comprenant de I'alcool polyvinylique et ayant un poids 
mol6culaire de 10 000 a 100 000; et 

so de nombreux microdomaines disperses dans la matrice polymere et dtant au moins partiellement 
incompatibles avec I'alcool polyvinylique, les microdomaines ayant une taille de 0,5 k 10 micrometres (x 
lO^m), les microdomaines consistant essentiellement en une matiere caoutchouteuse ayant une 
temperature de transition vitreuse inferieure a 0°C et constituant au moins 3% du poids de la pellicule, 
I'alcool polyvinylique de la matrice polymere 6tant dans un rapport pond6rai relativement aux nombreux 

65 microdomaines entre 19/1 et 6/1. 
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Jne pelHcule autoportante la pell qui V ' * ^ 
50% en poids d'alcool polyvinyiique et ayan d ™ |es nombreU x microdomaines constant 

poiyvinylique ayant un poinds moins partiellement incmpat.b °« 

essentiellement en une matiere caoutchouteuse lnf A riaure a 0°C, les microdomaines consituant au 

5. Une pellicule ou enveloppe selon I un * n ^ e t ~, .^"„ rieure a 10 micrometres (1 * 10 s m). 

rb^^ ,aqu oins ,a p 

°' a T^ETu^ <••*«* Ji^.J^mldW re.ativement 

^ sachJt s e 0 upie. le sachet resistant a '^P^S^ la phase piastre 

failWe le sachet etant form* d'une phase plastique et d une : pnasa « gachBt )a phase 

Srnp^a^alcoo. polyvinyiique , « J^K^^JJ* po.yviny.ique et ayant une 
de caoutchouc etant au moms Partie lement ^. 'J«°^ p ^ 18 »Cet6tantenunequant.ted'au mo.ns 3% d 

plastique de 19/1 a 6/1 ; et 

- SS^^^ ^Wne du 
la phase de caoutchouc comprend un P°W'°*JJ^ P n * opo i ytne re de styrene-butad.ene, un 

^ - *— * p * yi,v " dira ~ ; 

- """T? U« .nv*>pp. ou un -ton fun. "U^u. des re«ndlc«ion. 3 » 11. ou p.... * 

w .™ " poid. mol*cul.lr. d. 10 000 » 100 MO « « tont au molr. p.rtl.ll.m«« 
Souictouc .v»m u. I.<np.r«ur. d.^ Mn««on »"»>»• eomp o» n t .Icool polYvinyliQU.; « 

moleculaire de 10 000 a 100 000; et DO |ymere, les microdomaines ayant une taille 

d.«K^^ 

— 

. _.i...uwiifliia raract6ris6 
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6tant au moins partiellement incompatible avec la solution d'alcool polyvinylique; et 

couler le melange pour former une pellicule autoportante dans laquelle I'alcool polyvinylique a forme 
une matrice polymere et la solution de caoutchouc a forme de nombreux microdomaines dans la matrice 
polymere, I'alcool polyvinylique de la matrice polymere etant dans un rapport ponderate relatif aux 
5 nombreux microdomaines entre 19/1 et 6/1. 
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